[Thermo- and photoinduced aggregation of alpha-crystallin].
Some properties of bovine alpha-crystallin, in particular its thermo- and photoaggregation, were studied by fluorescent spectroscopy of tryptophan residues and the probe 8-anilino-1-naphthalenesulfonate and light scattering. The effective diameter of a globule of native alpha-crystallin was 90 A, as estimated from the data on the polarization and lifetime of 8-anilino-1-naphthalenesulfonate using the Levshin-Perren equation, and increases at an aggregation of no less than 140 A. The increase in the intensity of tryptophan fluorescence of alpha-crystallin during its thermo- and photodenaturation with the formation of aggregates is due to local conformational changes in the surroundings of tryptophan residues and light scattering. Tryptophan residues are buried in the interior of the aggregates. The thermoaggregation of the protein occurs not only at high temperatures. By approximating the experimental time dependence of slow spontaneous aggregation to the range of large times, the time of denaturation aggregation t(e) was found. For alpha-crystallin (at a concentration of 0.8 mg/ml in phosphate buffer at pH 8.4), t(e) at 70 degrees C is 100 h. This approach can be used in finding t(e) for any protein during its thermal treatment or long-term storage.